Investigating the impact of health capital disaggregated by gender on economic growth in a sample of 210 countries over the [1990][1991][1992][1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007][2008] period, this study suggests that the influence of health capital across countries cannot be generalised. Results for the full sample indicate that health capital does not have a robust and significant effect on economic growth unless through their interactions with health expenditure and education. The results disaggregated by income group reveal that health capital has a positive robust influence on economic growth in high and upper middle income economies. In low and low middle income economies, health capital gains statistical significance only through their interaction with education and health expenditure. Increased fertility rates act to reduce the influence of health capital on economic growth. 
Introduction
The importance of health in a country's economic growth has been well documented in the literature: Barro (1996) , Bloom et al. (2003 Bloom et al. ( , 2000 , Bhargava et al. (2001) , Knowles and Owen (1995) , McDonald and Roberts (2002) . Caselli et al. (1996) however, find that the significance of the health capital variable disappears with the use of system GMM. Whether health directly influences economic growth or whether it acts as a proxy for omitted variables is a question that has been raised by Barro and Sala-i-Martin (1995) . Given that the influence of health on economic growth is unclear, this study attempts to further investigate this issue using panel data for 210 countries covering the 1990-2008 period. The present study divides the stock of human capital into two components, education capital and health capital. The focus of this study however, is on the influence of health capital on economic growth. This study departs from the literature in two ways: 1) the present study disaggregates the stock of health capital by gender and investigates its influence on economic growth, 2) given the heterogeneity of the group of countries in the sample, the estimation is also carried out by grouping the countries by income (using the World Bank classification). The central argument of the study is that the impact of health capital on economic growth depends on the level of development of the economy.
The Model and Data
The study uses panel data covering 210 countries over the 1990-2008 period. Both OLS and system GMM are used to test the model. OLS is applied to equation (1) and system GMM to both equations (1) and (2).
where y it is GDP per capita for country i in period t. All control variables are captured by the vector X it . µ i is a country specific effect and η t, a fixed time effect. u i is a random error term that captures all other variables. Although both education and health capital are disaggregated by gender, the main explanatory variables of interest rate are the health capital variables as measured by life expectancy and the survival rate to 65 years. In addition to the investment ratio, education capital and health capital, the study also extends the model to incorporate monetary and fiscal policy as proxied by the ratio of M2 to GDP, and ratio of government expenditure to GDP, and trade to GDP to capture the degree of openness of an economy. The fertility rate is added as an additional control variable as increases in the fertility rate can reduce the growth rate (see Barro 1996) . As the fertility rate can act to reduce the influence of health capital on economic growth, interactions terms are added for female life expectancy/survival rates x the fertility rate. Similarly as health expenditure and education can act to increase the influence of health capital on economic growth, interaction terms are incorporated for male and female life expectancy/survival rates and health expenditure per capita and male and female life expectancy/survival rates male and female enrolment ratios.
All variables are converted into natural logarithmic form for empirical estimation.
Empirical Results
The OLS results are reported in Table 1 . Column (1) estimates the model with the initial level of GDP per capita, the investment ratio and female and male enrolment ratios as independent variables. Colum (2) adds the female and male life expectancy variables to the model. The policy variables are incorporated into the model in column (3) and the openness variable in column (4). Evidence suggests that fertility can fall as a country grows, affecting in particular female primary education and health status (Barro 1996 , Schultz 1989 . Therefore column (5) incorporates the fertility rate and an interaction term for the fertility rate x female life
expectancy. An increase in life expectancy increases the ability to invest in education (Barro 1996) . Similarly an increase in health expenditure increases life expectancy. Accordingly Column (6) estimates the model with interaction terms for female and male life expectancy x female and male enrolment ratios and female and male life expectancy x health expenditure per capita.
[ Table 1 , about here]
The results for the full sample reported in Table 1 suggest no convergence among the economies. This is reasonable considering the economies are heterogenous comprising countries at various income levels. The coefficients on the investment and male and female enrolment ratios are statistically significant. The coefficient on the female enrolment ratio in column (1) for example suggests that a 1% increase in the female enrolment ratio leads to a 0.05% increase in economic growth. The coefficient on female life expectancy is statistically significant in columns (2) and (6), and male life expectancy in columns (3), (5) and (6). The coefficient on female life expectancy in column (6) indicates that each additional year of life expectancy increases the growth rate by 0.29%. Note that the statistical significance of the life expectancy variables are not robust. All the life expectancy variables gain statistical significance only in column (6) when life expectancy is interacted with health expenditure per capita and education. The results suggest that the marginal effect of both male and female life expectancy on economic growth is increased when enrolment is high. Similarly, the interaction terms on life expectancy both male and female x health expenditure per capita is positive and significant suggesting that the effect of life expectancy on economic growth is increased when health expenditure per capita is increased. In column (5), the interaction term for female life expectancy x fertility rate is negative and significant suggesting that the effect of female life expectancy on economic growth is reduced when the fertility rate is high.
Money supply is statistically significant in columns (3) and (6) while government expenditure is not statistically significant. Trade is statistically significant in column (6).
[ Table 2 , about here]
The results for the full sample using GMM estimation is reported in Table 2 . The results are similar to the OLS results. The male and female education capital variables are statistically significant in all columns. The female health capital variables gain statistical significance in columns (4) and (6) and the male health capital variable in columns (5) and (6). The coefficient on male life expectancy in column (5) suggests that each additional year of life expectancy increases the growth rate by 0.05%. The results in column (6) again suggest that the marginal effect of both male and female life expectancy on economic growth is increased when enrolment is high and health expenditure per capita are high, and the results in column (5) indicate that the marginal effect of female life expectancy on economic growth is reduced when the fertility rate is high. The fertility rate has a negative impact on economic growth as expected. Money supply is statistically significant in all columns and government expenditure is not statistically significant. The lagged dependent variable is statistically significant in columns (5) and (5). There is not much persistency in the growth rate which is reasonable considering the countries are at different levels of development. Therefore Table 3 estimates the model by disaggregating the countries by income group.
[ Table 3 , about here] Table 3 reports results for the model disaggregated by income group. The results are interesting. The investment ratio, enrolment ratios and life expectancy, both male and female, trade and the interaction terms on life expectancy x enrolment ratios both male and female and the interaction terms on life expectancy x health expenditure per capita are statistically significant for the high and upper middle income economies. Note that for the high and upper middle income groups, life expectancy has a robust and significant influence on economic growth. In the low income and low middle income economies, the male enrolment ratio, and interaction terms on life expectancy x enrolment and life expectancy x health expenditure per capita are statistically significant. Female enrolment does not significantly influence economic growth in the low and low middle income economies possibly due to the fact that female enrolment ratios are not high enough to positively influence economic growth in these countries. Life expectancy for both males and females in these two groups of countries have a positive and significant influence on economic growth only when interacted with education and health expenditure. Again this is perhaps due to the fact that life expectancy is not high enough to positively impact upon economic growth unless through their interactions with other variables. The fertility rate has a negative significant impact on economic growth in the low income and low middle income economies. The fertility rate acts to reduce the impact of life expectancy on economic growth in the upper and lower middle income and low income economies.
Finally the survival rate, is used as proxy for health capital to ensure that the results are robust to the measure of health capital. Table 4 reports results for the model disaggregated by income group, using the survival rate to 65 years as proxy for health capital. Once again, the investment ratio, enrolment ratios and survival rates, both male and female, trade and the interaction terms on the survival rate x enrolment ratios both male and female and survival rate x health expenditure per capita are statistically significant for the high and upper middle income economies. For the low income and low middle income economies, the male enrolment ratio is statistically significant. Survival rates for both males and females in these two groups of countries gain significance only when interacted with education and health expenditure. The fertility rate has a significant negative impact on economic growth in the low and low middle income economies, while the interaction of survival rates with the fertility rate reduces the effect of the survival rate on economic growth.
[ Table 4 , about here]
Conclusions
This study examines the influence of health capital disaggregated by gender on economic growth. The results for the full sample suggest that life expectancy does not have a robust influence on economic growth unless interacted with education and health expenditure per capita. Increased education and health expenditure cause health capital to significantly and positively influence economic growth. The estimates for the countries divided by income group indicate that both health and education capital positively and significantly influence economic growth in the high income and upper middle income economies. In the low income and low middle income economies, the male enrolment ratio positively affects economic growth but not the female enrolment ratio. This can perhaps be explained by the fact that the female human capital stock is not sufficiently well developed to positively impact upon growth. Similarly health capital positively influences economic growth only through its influence on education and health expenditure in these economies. The policy implications stemming from this study are that skill levels and education opportunities for females should be increased to promote growth. In addition, both men and women should be encouraged to seek health services in these countries. The accessibility and affordability of health services should be increased and the population be educated to maximize the effects of health expenditure and education on the health capital stock and therefore on economic growth Note: Robust standard errors clustered by region reported in parenthesis. *, **, *** Significant at the 10%, 5% and 1% levels Note: Robust standard errors reported in parenthesis. *, **, *** Significant at the 10%, 5% and 1% levels 
